General procedure for mechanistic experiments
Scheme S1. Substrate competitive experiment Reaction conditions (scheme S1):Under a nitrogen atmosphere, triethylaluminum (2.0 M in hexane, 0.1 mL) was slowly added to a solution of Co(acac)3 (5.0 mol%),1,10-Phen (5.5 mol%), DCB (120 mol%) and N- (quinolin-8-yl) benzamides 1e (0.2 mmol) and 1j (0.2 mmol) in THF (0.5 mL). Then, the mixture was heated at 70 o C for 20 h. After cooling to r.t., the mixture was diluted with ethyl acetate, and aqueous potassium sodium tartrate (0.2 mL) was slowly added via a microsyringe to quench the aluminium reagent. The organic layer was extracted with ethyl acetate (10 mL x 3).
The combined organic layers were washed with brine, dried over Na2SO4, and concentrated under reduced pressure.The crude mixture was purified by column chromatography on silica gel (hexane: ethylacetate = 15:1-10:1) to afford the corresponding products 3e and 3j.
Scheme S2. Kinetic isotope study (parallel experiment)
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Reaction conditions (scheme S2): Under a nitrogen atmosphere, Co(acac)3 (5.0 mol%), 1,10-Phen (5.5 mol%), DCB (120 mol%),1a (0.2 mmol) or 1a-[d 5 ] (0.2 mmol) and THF (0.5 mL) were added in two separated Schlenk tubes (10 mL). Then, triethylaluminum 2 (2.0 M in hexane, 0.2 mL) was slowly added to the above mentioned solutions. The two reaction mixtures were heated at 80 o C for 10-30 min in a same oil bath. After cooling to r.t., the reactions were sampled at 10 minute, 15 min, 20 minute, and 30 minute. Because the conversion was very low for the first 30 min, the conversion of the two target products (3a and 3a-d4) was determined by GC. The resulting data was plotted, and linear regression established the initial rate. Representative data for the determination of these two initial rates are shownin Figure S1 . The KIE value for the first 30 min was determined to be 4.1 by dividing these two slopes. 
